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are associated with nonaccident release sources, such as leaks from valves
and fittings (see Figures 3-2 and 3-3). The remaining 5 to 10 percent of
releases, involving 50 to 100 tank cars, result from derailments, collisions,
overturns, and other crash events as indicated by RSPA and FRA accident/
incident data (see Figures 3-2 and 3-4).8

Failure of tank car valves and other fittings is the primary source of
nonaccident releases as well as accident releases, according to RSPA and
RPI-AAR records (see Figures 3-2 and 3-5). RPI-AAR records indicate that
releases from tank punctures and ruptures have declined dramatically in
recent years, averaging fewer than 40 per year (including head and shell
punctures and ruptures) in the entire tank car fleet during the early 1980s,
the most recent period for which relevant accident data have been thor-
oughly examined (RPI-AAR 1989). Tank cars in hazardous materials
service account for about half of the tank car fleet, suggesting that only a
small portion of these punctures and ruptures occurs among hazardous
materials tank cars and that most tank car accident releases are caused by
other sources.

Safety Performance of Design Types
Performance of Pressure and Nonpressure Designs

In general, the pressure tank cars, which carry some of the most hazardous
materials, are believed to be the safest designs. Pressure cars have histori-
cally accounted for about 40 percent of tank car mileage (using data from
1978 to 1986) but less than 20 percent of accident releases (using data
from 1965 to 1986) (Figures 3-7 and 3-8). This performance may be
explained by the thicker tank walls [Vi in. (12.7 mm) or more] and better-
protected fittings of pressure cars, as well as vigilance by shippers in
inspecting and securing them before transport.

The safety performance of individual pressure car designs, relative to
each other and the individual nonpressure designs, is not as well estab-
lished. Pressure car designs vary in several features important to safety,
including tank wall thickness, head protection, and thermal protection.
Table 3-3 gives some of the differences between the pressure and non-
pressure designs. With the exception of head protection assessments, few
studies have examined the relative safety performance of each tank car
design type and their design features.

Performance of Tank Cars Equipped with Head Protection

Spurring the introduction of head protection systems was a series of
accidents during the 1960s and 1970s in which pressure cars carrying